43
The maximum reduction peak potentials and the calculated charge densities 44 (corresponding to the cathodic scans of the CVs in Figure 2a ) of the Pd(II)-oxide 45 reduction peak (C1) and of the Pd(IV)-oxide reduction peak (C2) are shown in Figure   46 S2.1. In the literature it is known that increasing the UPL the reduction peak of Pd is 47 shifting to lower potentials as a direct consequence of the different amount of oxide 48 formed[2], even though a clear explanation is not available at present.
49
In the case of Pd(IV)-oxide reduction peak no big difference is observed in the two 
62
In Figure S2 .2 is reported a measurement of the potentiostatic (steady-state) poly-Pd 63 dissolution. The potential program applied consisted in 30 activation cycles followed by
64
OCP and a series of potential steps of 300 s each with increasing potential from 0.6 to 65 1.6 VRHE (0.2 V for each step). Dissolution is initially observed with potential of 1.0 VRHE.
66
For each step is observed a jump in dissolution, followed by a fast decay, indicating that 67 there is no continue steady-state dissolution. Indeed, with time the oxide is covering and 68 thus passivating the metal surface, resulting in the observed decrease in the dissolution. 
74
In Figure S3 is shown a magnification of the poly-Pd dissolution signal collected by the 
97
In Figure S4 
106
The quantitative difference between dissolution in perchloric and sulfuric acid, observed 107 at faster scan rate ( In Figure From the statistical average particle size and the loading a total initial surface area per 129 printed layer of 0.31 mm 2 is calculated (As in Table S2 ).
130 Table S2 Particle size and specific surface area of the Pd/C catalyst investigated in
132
The surface area of the Pd/C nanocatalyst is estimated from the TEM average sizes 133 following the calculation described in [2] . In our case a spherical geometry was assumed, As (1l)** / mm 2 Pd 3.7 4.0 ±1.3 124 0.31 *ECSA refers to the catalyst specific surface area, that was calculated from the particle mean size; **As refers to the total surface area of per deposited layer (≈2.5 ng) 8 V=4/3 π r 3 S1.1
137
Where r is the radius (half of the mean particle size as in Table S2 ).
138
The surface area is: Where ρ is the crystallographic density of palladium (ρPd=12.02 g cm -3 ):
145
The total metal surface area was calculated as follow: 
156
The CVs of the activation cycles and the associated dissolution are shown in Figure S6 .1.
157
In contrast with poly-Pd the dissolution rate of Pd/C is steadily decreasing. This is due to 158 the fact that, unlike for bulk material, the dissolution of nanoparticles along with other The poly-Pd and Pd/C last activation cycles were also compared ( Figure S6 .2). The Pd/C 165 reduction peak is much lower than that of poly-Pd (0.00148 and 0.00460 mC 166 respectively). 
